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AMENDED CLAIMS 
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xemattdng claims unchanged (6 pages)]. 

an intermediate portion defining arcuate cylindrical and spherical iq>per sur&ces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrica] upper and loiver sur&ces; 
wherein each upper expansion cone segment is tapered in the longitudinal direction^fiDm tiie 

intemiediate portion to the outer portion; and 
wherein each lower cjcpansim cone segment is tapered in the longitudinal direction from the 
intennediate portion to the outer portion. 

26. An apparatus for radially expanding and plastically defonning an expandable tubular member, 
comprising: 

a tubular support member 

a collapsible expansion cone coupled to flie tubular siqiport member 
an expandable tubular member coupled to the collapsible esqiansion cone; 
means for displacing the collapsible expansion cone relative to tiie expandable tubular 
member using fluid pressure; and 

means fcH* collapsing the expansion cone. 

27. The apparatus of claim 26, wherein the tid>ular siq)port member conqmses an upper tubular 
support member comprising an xntemal flange and a lower tubular support member c omptisin g an 
internal flange; wherein the expansion cone comprises: 

an upper cam assembly coupled to the upper tubular support member conqirising: 
a tubular base coupled to the upper support member; and 

a plurality of cam arms extending from tiie tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interieaved with die cam aims of the upper cam 
assembly and pivotaDy coupled to the internal flange of the upper tubular support 
member; 

a lower cam assembly coupled to die lower tubular support member conqirising: 
a tubular base coupled to fte lower tubular siqiport member; and 
a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface tfiat mates widi the 
inclined sur&ce of a corresponding one of the upper expansion cone 
segments; 

wherein the cams aims of the upper csan assembly are interieaved with and overlap 
die cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam 

assembly, each lower expansion cone/segment pivotally coupled to the internal flange 
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of the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam ams of the upper cam assembly; and wherein the 
apparatus further comprises: 
means for relcasably coupling the upper tubular support member to the lower tubular support 
member; and 

means for limiting movement of the upper tubular support member relative to the lower 
tubular support member. 

28. The appafratus of claim 26» furdier comprising: 

means for pivoting the upper expansion cone segments; and 
means for pivoting the lower expansion cone segments. 

29. The apparatus of claim 26, further comprising: 

means for pulling the collapsible expansion cone through the expandable tubular 
metnber using fluid pressure. 



30. A collapsible expansicm cone, conqirising: 
an upper cam assembly cominising: 
a tubular base; and 

a plurality of cam arms extmding IGrom Hat tubular base in a downward longitudinal 
direction* each cam arm defining an inclined surfieice; 
a plurality of upper expansion cone segments interleaved wiA die cam arms of the uRier cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined sur&ce that mates with the 
inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein flie cams arms of the upper cam assembly are interleaved with and overlap 
the cam arms of flie lower cam assembly; 
a plurality of lower expansion cone segments interleaved wiA cam arms of the lower cam 

assembly, each lower expansion cone segment mating with the inclined surface of a 

corresponding one of the cam arms of the upper cam assembly; 
means for moving the upper cam assembly away from the lower expansion cone segments; 

and 

means for moving the lower cam assembly a^ay from the upper, expansion cone segmei^ts. ' 
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3 1 . The apparatus of claim 30, wherein the upper and lower expansion cone segments together 
define an arcuate spherical external surface. 

32. The apparatus of claim 30, wherem each upper expansion cone segment comprises: 

an inner portion defining an arcuate cylindrical upper surbce and arcuate cylindrical 
lower surfaces; 

an intermediate portion defining arcuate cylindrical and spherical iq>par surfaces and 

an arcuate conical lower sur&ce; and 
an outer portion defining arcuate cylindrical upper and lower surfiioes; and 
wherein each lower expansion cone segment cominrises: 

an inner portion defining an arcuate cylindrical upper surface and arcuate ^lindrical 
lower surfiuses; 

an intermediate portion defining arcuate cylindrical and spherical upper surftces and 

an arcuate conical lower sur&ce; and 
an outer portion defining arcuate cylindrical uppcc and lower sucfioes. 

33. The apparatus of claim 30, wherein each upper expansion cone segment is tapered in the 
longitudinal direction from the intennediate portion to the outer portion; and 

wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intennediate portion to the outer portion. 

34. A packer cup apparatus comprising: 
a central mandrel, 

a sealing cup comprising 

a substantially unrestricted lip for sealing engaging a tubular member, and 

a base portion for sealingly engaging &e central mandrel, 
a protecting member positimed longitudinally along die central mandrel, 
a pliant backup member positioned between the protecting member and tihie sealing cup, 
a conical bushing positioned partially between ttie sealing cup and the central imndrel for 
suppcvting the base portion of the sealing cup. 

35. The apparatus of claim 34 wherein the pliant backup member is made from a material 
selected from the group consisting of fluropolymer, fluoroelastomer, Telflon, or PEEK. 

36. The apparatus of claim 34 finther comprising a restraining member surrounding the base 
portion of the sealing cup for restraining the sealing qip. 



41 

AMENDED SHEET (ARTICLE 19) 



wo 2003/106130 



PCT/US2003/018S30 



37. The apparatus of claim 34 wherein the protecting member is a thimble suirounding the base 
• portion of the sealing cup. 

38. The qqiaratus of claim 37 wherein the sealmg cup fiaftcr conqmses an unsupported portion 
between the tWrable and a point of engagement with the expandable tubular member, and a means for 
reducing the unsiqvported portion of the sealing cup. 

39. A meAdd of radially expanding and plastically defivming an expandable tubular member, 
comprising: 

supporting the expandable tubular member using a tubular support member and a collq>sible 

expansion cone; 
injecting a fluidic material into the tubular support member; 
sensing the operating pressure of the injeotisd flmdic mat 

tiie tubular support memben 
displacing the collapsible oqiansion crnie relative to die expandable tubular meniber when the 

sensed operating pressure of the injected fluidic materml exceeds a predetermined 

level within tiie first interi or portion of the tubular support meihber, 
sensing tiie operating pressure of the injected fluidic material within a second interior portion 

of the tubular support member; and 
collapsing the collapsible expansion cone when the sensed operating pressure of the injected 

fluidic material exceeds a predetermined level within the second interior pcntion of 

the tubular support member. 

40. The method of claim 39, further comprising: 

pulling die collapsible expansion cone through the expandable tubular member when the 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the fibrst interior portion of the tubular support member. 



The method of claim 40, indierein pulling the collapsible expansion cone tiirough the 

expandable tubular member comprises: 
coupling one or mm cup seals to the tubular support member above the collapsible 

expansion cone; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion cone throug^h the expandable tubular member using the cup 
seals. 



42 

AMENDED SHEET (ARTICLE 19) 



wo 2003/106130 



PCT/US2003/018530 



42. The method of claim 39, wherein the tubular support member comprises an upper tubular 

support member and a lower tubular support member^ and wherein collapsiDg fte 
collapsible expansion cone comprises displacing the upper tubular menibexvrelative to 
the lower tiibular support member. 

43. The method of claim 42, wherein die collapsible expansion cone comprises: 
an upper cam assembly conqnising: 

a tiibular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal direction^ 
each cam ann defining an incfined surfiioe; 
a plurality of upper expansion cone segments interleaved wifli fiie cam arms of Ifae upper cam 

assembly and pivotally coupled to the upper tubular suiqiKfft member 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal direction, 
each cam arm defining an inclined sur&ce tiiat mates with the inclined sur&oe of a 
corre^imding one of the u|qper ocpansion cone segments; 

wherein the cams arms of tte uppcc cam assembly are interleaved with and overlap flie cam 
arms of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam assembly, 

each lower expansion cone segment pivotally coupled to the lower tubular support member 

and mating with die inclined suifiice of a corresponding one of the cam arms of die iqiper cam 

assembly. 

44. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member, 

a collapsible expansion device coupled to die tubular support member, 
an expandable tubular member coupled to the collapsible expansion cone; 
means for displacmg the collapsible expansion device relative to the expandable tubular 
member using fluid pressure; and 

means for collapsing the e7q>ansion cone. 

45. The apparatus of claim 44, further compnsmg: 

means for pulling the collapsible expansion device through the expandable tubular member 
using fluid pressure. 
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46. A method of radially expanding and plastically defonning an expandable tubular member, 
comprising: 

supporting tfie expandable tubular member using a tubular support member and a collapsible 

expansion device; 
injecting a fluidic material into the tubular support member, 

sensing the operating pressure of the injected fluidic material within a first interior portion of 

the tubular support member; 
displacing the collapsible expansim device relative to the expandable tubular member when 

the sensed operating pressure of the injected fluidic material exceeds a predetermined 

level within flie first interiinr portion of tfie tubular support meinber; 
sensing ttie operating pressure of Hie injected fluidic material within a second interior porticm 

of the tubular support memberj and 
collapsing the collapsible expansion device when the sensed operating pressure of ttie injected 

fluidic material exceeds a predetermined level widnn ttie second interior portion of 

the tubular support member. 

47. The method of claim 46, further comprising: 

pulling the collapsible expansion device through the expandable tubular member when die 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the first interior portion of the tubular support member. 

48. The method of claim 47, ^^lerein pulling the collapsible expansion device throu^ the 
expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member using the 
cup seals. 

49. The method of claim 46, wherein fte tubular support member comprises an upper tubular 
support member and a lower tubular support member; and wherein collapsing the collapsible 
expansion device comprises displacing the upper tubular member relative to the lower tubular support 
member- 
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